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WOJECT  ABSTRACT 

r»CR6Y  CNGINCERJNG  ANALYSIS 
TV'IN  CITIES  ARMY  WCfJlilTlOA  PLANT 

7nls  cnAVils  Is  undtrxmtn  to  Assist  tnt  Twin  CitlAS  Arny  AnnuftUlon  Plant 
(7CAAP;  in  iiAttin9  the  (oaU  cstiblisNeo  by  tht  krr.f  Pacilitiis  Energy  P^ar 
to  rtduCA  tn«rgy  consumption  by  2i)  ptreent  by  FV  3S. 

Prejtcts  stlocted  for  inplomtntAtion  as  a  result  of  tnis  analysis  will  enablt 
TCAAP  to  Acnieve  tne  FY  ab  goal.  Tnasa  proj|«cts  hava  baan  oividae  Into 
standby  and  mobllixation  status.  Total  tnargy  savings  rasuUins  fron  standby 
status  project  1nplAir«ntat>on  will  bt  approiirataly  ISC, 100  M0TJ‘t  at  a  total 
tsticiatad  cost  of  SA.2  million.  If  mobilization  status  projacts  ara 
implainantad  annual  anargy  saving  will  ba  appro* imataly  €26,300  MBTU's  du'‘iAg 
ptrioos  of  full  mobilization.  Tn«  cost  of  inplementirg  mobilization  status 
projects  is  estimated  at  S12. 9  million. 
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sMOMmanioiiM. 


use  Of  THt  ltfP(»T 


This  Intrsy  Sn$1nMr1ns  Anslysis  consists  of  s  Min  roport,  which  doserloos 
tht  ox t sting  ind  antlel potto  tntrgy  ust  trtnos,  and  oiflnts  and  sumnarlsas 
sptcific  antrgy  constrvitlon  projects  rtcomtr.MO  to  achl<ivt  thi  goals  stated 
In  the  Krtty  Facilities  Sntrgy  Flan.  Appendices  and  the  Annual  tnergy 
Consunptlon  Suinnary  Include  iulldlng  Infonutlon.  weather  data,  cost  data, 
and  detailed  esnputer-generated  and  inanual  calculations  for  each  Individual 
project . 

The  Energy  Engineering  Analysis  will  tniole  amnunitlon  plant  personnel  to 
Identify  energy  conservation  measure  and  meet  hmy  energy  reduction  goals. 

The  report  includes: 

.  Energy  consuoptlon  oy  fuel  type; 

.  energy  eonsueptlon  trends: 

.  ECAM  projects; 

•  Increment  f  and  6  Project; 

.  other  potential  projects; 

•  guick*flx  management  fom;  and 

.  descriptions  of  analyted  Pulldings* 

In  addition,  the  Analysis  Is  a  detailed  data  base  consisting  of: 

.  An  analysis  of  building  energy  use; 

•  Energy  Conscrvaklon  Neasures  applied  to  each  analysed  building  to  be 
Imrroved;  end 

.  e  set  of  nartedoup  prints  from  the  survey  Indicating  the  conditions  whtn 
surveytd. 
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tXeCUTlVE  SUH*>ikRY 


1.2  yiiOJECT  BEOUlRtMEhT 

This  tflsinttring  milysli  1^  ufloarukto  in  erdtr  to  oevtioo  • 
sytttnitU  progron  of  projtctt  tnot  irlll  Uod  to  inor^y 
coR&iwptlor  rtouctlont  «t  tn«  TmIa  Citlos  Army  Ainnanltlon  Alant 
(TC^AP)  without  eoRprotiltIng  tnt  Mlitlon  of  tne  pUn*.  inil  In 
eoo^llinci  with  oU  ippllctblo  tnvlrenntnta^  mo  Occupational 
Safety  and  health  Aontlni strati  on  regulations.  Reduced  energy 
coisunptlon  is  a  stated  goal  of  the  Arny  Pacllltlet  Energy  Plan. 

The  projects  Included  In  this  analysis  are  grouped  Into  five 
increments:  A  -  Energy  Conservation  and  Management  Program  (CCAM) 
Projects  for  Buildings  anc  Proeestes»  I  •  ECAK  Projects  for 
Utilities  and  Energy  Distribution  Systems,  noeifieo  E  •  Central 
Boiler  System  Projects,  f  •  Energy  Saving  Hodlfications  within  the 
facilities  Engineer's  Control,  ano  (i  >  minor  Construction, 
Kaintanance,  and  Rtoeir  Projtcts  not  CCAH  Oualiflad. 

2.1  pun:  ascription 

TCAAP  is  locatad  in  haw  Brighton,  Minntsota,  approximateljr  fivt 
miles  nortn  of  tne  Twin  Cities  of  Hinneepolis  and  St,  Paul.  Sat 
figure  1:  Twin  Cities  Amiy  Ammunition  Plant  location  Map.  Tnt 
plant  covers  atnut  2,STO  eerts  and  consists  of  2B2  enclostd 
oulldings  with  a  total  floor  arte  of  aoovt  a,4  mOlien  sQuare 
feet.  Figure  2:  Twin  Cities  Artny  Aawunitlon  Plant  Sit#  Map, 
shows  tne  main  features  of  the  plant. 

The  Federal  Cartridge  Corporation  end  the  Donovan  Construction 
Company  ere  tne  operating  contractors  eesvgnated  to  carry  cut  the 
plant's  mission,  whicn  is  to  produce  the  following  ammunition; 

9.56fln  cartridges 
7,62«n  cartridges 
ISSeni  tiMlls 
Tracers 
Primers 

TCAAP  is  currently  on  stendoy  status. 

3*1  ARMY  FACtllTlES  EhEaGT  PLAh 

Tnt  Ar«^  facilitltS  Energy  Plan  sets  short  ano  long  range  energy 
goals  for  tna  Are^  and  provides  policy  eno  planning  ouioanee  for 
the  oavaUpmert  of  detailed  facility  energy  plans.  Tne  Aren't 
energy  goals  in  affect  et  me  time  of  our  scope  of  wort,  compared 
to  present  wait,  arc  at  tnown  in  Taole  2:  Conpnrlsen  of  Amy 
facilities  Energy  Plan  teaiS. 
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noufett 

TWIN  emit  AHMV  AMMUNITION  nANT 
lITtMA^ 


mil  1 

COMI>AKI$OH  Of  AHMY  FmUTIlS  6K£H6Y  PUS  fiOALS 


- .  \  OCT  H78 _ DEC  »81 

Rtdue*  total  coniunption  oy:  2S&  by  FY  K  201  by  FY  bS 

lUl  by  FY  2000  401  by  FV  2000 

ffiurgy  frofi  coal  I  ROF  101  by  FY  ftS  b.H. 

So^ar  antroy  11  by  FY  «S  K.M. 


ftatural  gas 
Fttfoltuffi  futla 

CabablUty  for  ay^i^otle 

gatoi 

hoatiog  oil  eonounptlon 


CUmloatt  ust  by  FY  2000  K.M. 

Iloduto  by  7S1  by  FY  2000  N.n. 

b.N.  ly  FY  200U 

N*N.  Xoouco  by  7S1  by 

FY  2000 


a.M.  •  ^et  Ntntlonoo. 


Tba  program  r-teoMnr^dtd  in  tnlt  CCA  rtpon  It  eontittant  witn 
rtvlstd  A'^y  Facllltlot  Cntrgy  Flan  goalt  at  imod  in  tbo  26 
Octobtr  lOdl  vtrtlon. 

4.1  SOWCC  EbCitOY  comuMriow 

Tiblt  2:  Sovrct  Cntrgy  Contuaptlon,  cofiptrft  tntrgy  (entunptlon 
It  TCAAF  fror  Ft  1171,  tm  batt  ytar  for  tm  ttudy,  witn 
contunptlon  ourlng  FY  1979.  Cntrgy  contumbtlon  ovir  the  poriod 
dtereattd  by  about  $0  ptretnt.  Tnit  It  primarily  attrlbjtad  to 
tna  cattatlon  of  production  at  wall  at  antrgy  eontarvatien 
•aaturat . 


TAILC  2 

TCAAP  soothe  ftClGY  M^UKriOW 


OKikMimi. 


Cott  Contumad  Coit  Contunod 


-  JLyaitf. 

am 

(OOQ) 

ISuOUl 

1000) 

Claetrlelty 

$1,0S0 

667 

1  696 

334 

Full  Oil  NO.  2 

706 

326 

7»l 

326 

Natural  fiat 

707 

361 

166 

Total t 

12.463 

1,606 

SI, 130 

626 
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Cyrrm  fut)  csniumpt^on  1«  pflmirlly  4ttrl6ut«3  to  Ou^UIng 
ntnfr  than  proc«tt  riqu1rt*i«ntt. 

S.I  >RQJ£CT  CXgCUTlQh 

ThU  •flfnjy  tpgintrrlns  wit  conauctod  In  four  phittt: 

•  ft«l0  iwrvtjfS  inq  data  githtrlng 
.  Afiiiytlt  of  projostt 

.  Kovitw  ms  vtrlfUatUn 
.  >r#p|fition  of  Pfogrmntnq  BocumtRtt 

flpTd  Survtyf  and  pati  CitNftn^ 

Tht  flala  turvtyt  ^ocludid  huHdlngt  and  preetti  turvayt.  ^h« 
Oufldlng  turvtyt  wert  eoflducttd  in  four  araat; 

.  A-cMtacturil  •  to  avaluata  ivcn  itaitt  at  wall  ard  roof  typat, 
and  1avt\i  of  Insulation 

.  mcf<an1cat  •  to  avaluata  haating,  vantllating,  and  air 
conditioning 

*  Claetrical  «  to  avaluata  lighting  and  Oulldlng  altctrieal 
lystaais 

.  Olstrloutlon  •  to  avaluata  plant  utility  tyttamt 

Tna  pnocatt  turvtyt  add*atsad  tna  procati  lyttant  locatad  at  tha 
plant  Induolng  production  of  0.b€  ar.o  7.62fr  eartrlagas,  IVOnrt 
malls,  trnears,  and  prlaert,  as  wall  as  tna  various  rteovary 
syitOMS  In  oparatlon. 

Tna  distrloutlon  turvayt  covarad  all  plant  utility  tytta«t 
Including  tltctrlcal,  sttair,  natural  gas,  »atar,  sawaga,  and 
comprasiad  air, 

Tna  eurvay  pnasa  anaoltd  tna  loantlficatlnn  of  anargy  consarvatlon 
apportunitlas  and  tna  appUcaoHity  e*  anargy  consarvatlon 
•aaturas  to  TCAAh, 

5.1.2  AnaVvSlt  of  ^rojaets 

Aftar  tha  data  gitnanng  pnast  It  was  pottihiu  Idantify 
potantlal  prejactt  for  analysis.  Thasa  projactt  wara  analytad  for 
appltcaoility  to  TCAA*  and  tnair  potantlal  to  sivo  anargy  in 
ralatlon  to  tnair  lapladmtitlen  cost. 

Cnargy  consarvatlon  r«at«ras  wara  conputar  matysad  to  davalop 
anargy  savings  and  Implanartsttor  enntt.  In  addition.  SAP,  SCK 
and  (CH  valuas  wirt  conputad.  Thasa  lattar  tnraa  valuas, 
howavar,  art  no  longar  ntadtd  to  ottaralna  projtct  prior ni as. 
Irstaao.  priorltia'.  ara  dettm'.nad  Oy  Savings  Invtttiuant  Aatle 
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t^EBSA.TIKOKM. 


(SIR!  using  tnt  mtncdology  prittnttd  In  tM  Energy  Constrvitlon 
Investment  Progrim  (£C1P)  Guleinee,  dited  ZZ  Septimder  1982. 
Projects  reeoinmifnded  for  Inplemenutlon  in  this  report  on  the 
oasis  of  CCR  generally  meet  SIR  criteria. 

The  Sanders  I  Tr^onas  SIR  Program  Is  similar  to  the  program 
presented  in  the  CCIP  Guloence,  with  tne  following  exception: 

The  discount  factor  is  calculated  directly  from  tne  C  taoles 
oy  determining  tne  compeunoed  tingle  payment  discount 
factors  for  each  year,  then  finding  their  sum  over  tne 
economic  life  of  the  project.  This  amthod  nakes  It  posslolt 
to  consider  different  mooes  of  operation  (I.e.  moollliatlon 
and  paacetimt)  at  might  oe  the  ease  for  Army  annunltien 
plants. 

5.1.3  Review  ano  Varlficatlon 

TCAAP  personnel  assisted  In  the  selection  of  those  projects  wnish 
Should  oe  impleeiented  and  oevelopeo  project  priorities.  All 
projects  were  reviewed  and  verifito  at  the  plant  in  consultation 
with  TCAAP  parsonntl. 

5.1.4  Preparation  of  Project  Prooraamlnc  Documents 

A  93  form  1391,  Oetclled  Jest If 1 cation,  and  Project  Development 
iroenure  hat  oeen  prepared  for  each  selected  iCAii  project. 

6.1  ENtRGT  CONSERVATlOn  OPPORTUNITIES 

Tne  following  er.jrgy  conservation  opportunities  we^e  'nvestlgatec 
and  found  to  oe  vlatle: 

.  Insulation 
.  Storm  windows 
.  Caulking 

.  Consolidation  of  Building  1Q5 
.  haatherstrlpping 
.  Install  Shower  flow  restrictors 
.  Reduce  ventlletlon  regulrements 
.  Prevent  elr  stratification 
.  Load  dock  seals 
.  Reduce  lighting  levels 
.  Replace  incandescent  fixtures 
.  Install  fluorescent  fixtures 
.  Install  hlgn-effidency  fixtures 
.  Revise  001 ler  controls 
.  viscosity  controls 
.  Install  eeonomiaert 
.  Install  new  ourners 
.  Raduce  street  lighting 
.  Insulate  steam  lines  return  condensate 
•  Steam  clstrioutlon  system  pressure  decreett 
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Thi  fo^lowlfij  tonwrviiioft  oppflftynltltt  w#f»  studi«4  byt  found 
not  viibU  MCduii  of  ^ov*  £CX  or  lacx  of  conurvitlen  opportunity 
«t  tne  plint: 

.  Aip'ticc  kitchen  ligntifts  fixtures 
«  Improve  power  fictor 
.  Hlgn-efflelenojr  motor  repUcement 
.  FK  redio  controls 

.  Decent rillze  oonettlc  hot  water  heaters 
.  Aeclain  heat  from  hot  refrigerant  gat 
.  Install  chiller  controls 
.  Aeplaca  chillers 
.  Solar  films 
.  Blowdown  neat  recovery 
.  Corstrtiet  vestibules 

.  Replace  existing  transfomers  with  new  units  having  lower 
characteristic  Impedances 
.  Cogeneration  projects 
c  Steam  distribution  system  teak  repair 
.  Steam  distribution  eondersate  recovery 
.  Off •peak  oparatlon  of  well  pumps 
«  Capacitors  on  well  pump  motors 
.  Off«peek  operation  of  sewage  pumps 
.  CofflOustlon  air  preheatars  for  toller  stacks 
•  Revise  ventllitlon  ano  heating  for  the  gun  rooms  in  lullding 
308 

«  Draw  furnace  combuscion  air  praneatlng 
«  Heat  recovtry  from  Celt  wasntra  and  oryers 
.  Rotary  forge  elr  heater 

«  Selem  furnace  exhaust  gases  used  for  Salem  oryar 
<  Insulate  conaensate  return  lines 
.  Ducted  hcct  oestretificetlon 

.  Insuletlon  projects  for  building  139>A,  139-t,  139*C,  tSv-O, 
ia4*A  through  M,  through  0 

.  Air  waihcr«hum1d1f1er  for  lullding  13S 
.  Use  process  neat  to  host  Ouilelngs  and  shutdown  comfort  heat 
steam 

.  Seal  essmdoree  elcccrlc  motor  houtts 

.  Install  timers  on  HVAC  equipment 

.  Reduce  celling  height 

.  Change  constant  volume  Awi  to  variable  air  volume  AK'j 
«  Install  blowdown  fans  In  heated  high  oay  areas 
.  Ust  aconontter  cycle 

.  Use  enthalpy  control lee  economizer  cycle 
.  Reset  controls  for  not  and  cold  seeks  on  duel  duets,  multizone, 
end  terminal  raneat  units* 


^  Tntst  projects  conserve  water  by  recirculating  air  conprtssor 
cooling  water  through  u  clostd>loop  cooling  towtr  arrangement. 


•h 


Tnt$«  «rt  not  tncrgy  eenitrvfttlon  projtcti.  WUa  iht  tdaltlon  of 
tM  cooling  towtr  mo  oitoeUttd  tqulpMnt,  tnt  onownt  of  mtrgy 
cor.suftfO  will  6t  m  ftOfftt  or  tllghtly  lort  than  that  utco  to 
originally  punp  tht  cooling  watar*  Howtvar,  witn  tnt  exception  of 
luliCing  102  (to  be  leaied}»  the  significant  savings  Incurred  Oy 
not  treating  tnt  cooling  water  at  the  sewage  treitinent  plants  eake 
tnese  feasible  and  nignly  recomnended  projects. 

M  WQjrTS  SUWAPY 

0*l.l  Introfluctlon 

ECAH,  Increntens  and  other  projects  are  separately  listed 
according  to  oeseending  ECR.  A  sunury  of  project  categories 
eoepletes  tnU  section  In  lable  9:  Sundry  of  Projects* 

9*1.2  Selected  tSAM  Projects 

CCAH  Projects  selected  by  TCAAP  personnel  at  the  Review  and 
Verification  Meeting  are  presented  In  Table  3:  Selected  ECAH 
Projects.  Projects  are  separated  by  fiscal  year  and  by  standby  or 
noblllzetlon  status  end  listed  In  order  of  descending  ECR.  Plant 
priorities  Miy  vary  from  tne  prioritized  ECR's.  The  plant  will 
deeldi  which  projects  ere  to  oe  inpleaenteo  bated  on  tne  actual 
present  requirements. 

9.1.3  Viable  Proieett  Rot  Selected  for  Iwoleiientetlen  bv  TCAAP 

Table  4:  viable  Projects  hot  Selected  for  Impleeentatlon  by 
TCAAP,  Induces  tnote  projects  not  selected  for  Inplenentitlen  by 
TCAAb  personnel.  These  projects  were  not  selected  because 
anticipated  procedural  changes  at  the  plant  would  make  these 
prejects  unnecessary  and  other  projects  neve  aeeenpl lined  the  seme 
purpose.  Projects  art  separatee  by  fiscal  year  and  by  standby  or 
Mbillsatlon  status  and  listed  In  order  or  descending  ECR. 

1.1.4  Enerev  Conservation  Measures  Ret  Meetino  ECAH  Criteria 

These  portions  of  ECm  hos.  2  through  I  not  Included  In  selected 
CCAm  projects  or  Increment  6  projects  are  listed  In  Table  b: 

Energy  Conservation  Measures  Not  Meeting  KAM  Criteria*  Annual 
fSTg  sevings,  CWE,  TIC,  and  ECR  data  are  included  for  the 
unselected  portion  of  each  ECM.  A  cenplite  Itemimlen  of 
Ineividual  building  projects  fremwMcn  future  lopltmentetlen 
selection  could  be  eede  eppeers  in  Appendix  111  of  tht  CEA  eeted 
May  2b.  1M2. 

1.1. 5  Stden/Powff  Plant  Wodtmizatlon  (ModlTltd  Incrpiront  p 

Ar  analysis  of  various  •ethods  of  improving  the  steee/power 
plants  snowed  that  tne  prrferred  approach  was  to  convert  boiler 
Plant  51&  to  fire  coal,  expancing  ns  capaeltj  to  nnet 
mobilization  requl'tnonts. 


•a 


8.1.6  Incrmnt  f  Pfoittti 

Inertncnt  f  projtett  for-  63P  will  livt  ipproxlmtttly  96U 

N3TU*i  per  yair  me  will  proovee  «  first  yesr  ssvlngi  of  ibout 
St, 000.  Inoto  projects  ire  llstee  In  Tiile  6:  Fotcntlil  Energy 
Conservitlon  ^rejects  Developed  for  lull  ding  636  (StindOy  Stilus}. 

Recomnenditlons  were  Mde  concerning  the  lOvintiges  of  using  gis 
versus  electric  inneilers  vliple  projects  to  mre  icevritely 
control  tenperittirer  In  lulleings  101,  108,  112,  136,  aOl,  me  503 
ire  presented  In  Tible  7.  Tne  most  econonlcil  nethod  of  neiting 
md  eontrellirg  tn«  tenperiture  in  lullding  SOI  wis  reviewed. 

These  inilyses  snowed  thit  tne  eilstlng  gis  inneilers  snould  oe 
retilnee;  tnit  projects  for  Improved  temperiture  control  will  save 
7,800  MITU's  per  year  and  $42,000  in  energy  casts  In  the  first 
year  after  Implementation;  and  that  recomendatloni  for  Building 
V>1  will  save  IBS  MBTy*s  per  year  or  $1,800  the  first  year  after 
Implementation. 

1.1.7  Increment  6  Hinor  Construction,  maintenance  ano  tepair  ProiKts 

Table  8:  Increment  fi  Kinor  Construction,  Haintenance  and  hepair 
Projects,  lists  gualifying  projects  by  oesctnolng  EC8. 

8.1.8  .Rfiiiiuf.  J.ria.gi 

Figure  3:  Standby  Status  -  Projected  Energy  Consufiptlon,  shows 
the  projected  trend  In  energy  consumption  over  the  period  FY  197> 
CO  FY  2000.  During  FV  19d6,  when  the  energy  projects  will  be 
Implemented,  energy  use  will  be  reduced  by  approximately  93.000 
MSTu's  per  year.  Building  energy  usage  pe**  square  foot  will  be 
reduced  from  399  to  123  XBTu's  per  gross  square  foot  per  year 
from  FV  197b  tnreugh  FY  19bb. 
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Total 

Olstountie 
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13.C0 

1,240 

2,210 

2t,000 

3.40 

3,S40 

420 

S,130 
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OC^IMTIUN  Of  TCRMS 


fl6W£flCUL  Pf.ri»AN:Y  DATE  (BOD) 

Tm  tfitt  a  ficOtty  M(1ns  to  09«rit«. 


8SH£riT»T0«C0ST  RftTlO  (tCfti 

Th»  asUaf  tivlngs  rtilitta  ov«r  trt«  lift  of  ttit  projtet  oividto  Oy  tht  non* 
rtcurring  cipital  Invtstntnt  (Ineiuolng  ettlgn).  ICft  It  a  mttiMrt  of  projic; 
paypick.  A  BCA  Of  l.C,  for  tia«pla«  oains  tnat  tM  projtcu  Initial  capital 
invtttmtnt  will  ot  racovarto  ovar  its  llfttiM. 


CmagMT  yCRKlWS  tSTlWAI!  (CHEl 

Tht  proitet  inttallatlon  cost  ttealattd  to  tht  ytar  tht  project  It  prograinntd 
for  Irp'tfttntatlon.  Initallatlen  costs  art  nOn-rtcwrrlng  and  includa  all 
laoor  and  Mt«r1al«  contractor  costs,  bond,  contlngancy,  SIOM,  and 
tsealat^on.  3asl^  costs  art  not  ineludtd  and  oust  at  added  to  the  Cut  to 
develop  tnt  total  project  cost. 


ghfa6T*T0-e0ST  UTIO?ECAl 

Tnt  MBTU's  per  year  saved  divided  Py  tN  non-recurring  capital  inyettetnt 
<e>cliiding  design}.  CCA  Is  a  neatere  of  tne  aaiPunt  of  energy  savings  related 
to  the  required  capital  investnent.  Accaptaole  ECP's  should  P«  lower  each 
year  since  energy  costs  escalate  faster  than  capital  Investment  costs. 


HttlLlZATlOh  STATUS 

Period  when  tne  plant  Is  operating  at  fell  production  level. 


^IWPLE  AHWTIZATIOA-  PEAIOO  (SAP) 

The  project  capital  Investeent  Olvloed  by  the  yearly  savings.  This  yields 
tne  period  of  tlaw  requlrec  to  recover  the  Initial  coital  Investment. 

STANDBY  STATUS 

Inactive  buildings  or  equipment  that  are  maintained  In  a  state  of  readiness 
for  nobllltatlon. 

TOTAL  IKSTAUES jolting 

The  sum  of  tne  CuC  anc  tne  design  costs. 


